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(57) Abstract 

This invention relates to a thermal power generation 
method for power generation and for driving machinery by 
burning a fuel and converting its combustion heat energy to 
power. A fuel and at least 54 wt % of oxygen are mixed and 
ignited in a combustor (4) and burnt in a combustion cham- 
ber (5), producing a combustion gas consisting of a high tem- 
perature steam and carbonic acid gas at a high pressure of at 
least 50 atms. Water is sprayed into the combustion chamber 
(5) via a water spray nozzle (12) so as to generate the steam 
exceeding in weight the combustion gas by the combustion 
heat energy. The combustion gas and the steam are mixed, 
are introduced into turbines (13, 14) and expand so that the 
thermal energy is converted to power. The combustion gas 
and steam discharged from the low pressure turbine (14) are 
introduced into carbonic acid gas absorbers (18, 20) and 
steam condensors (19, 21), where absorption of the carbonic 
acid gas and condensation of the steam are effected. The fi- 
nally remaining gas is discharged into air by a vacuum pump 
(22). This thermal power generation method provides a high 
entropy head and power conversion efficiency of heat can be 
improved. Since the fuel is burnt with oxygen, the amount of 
nitrogen oxides in the exhaust gas can be reduced. 




(57) ^#7 



mats 4ii%»±»ii*», 4 



&t&mif x» ( i 2 

>!f^XOf*Jtft» % «»*r^««t» f 1 8. 2 0 )£#*&«»» 

s(n f 21) »c*3^n-c. fem#*<ot&&t*M*<o#m&ff 
rz&tiZo m&K&^tin&if*K* mm#*s* ( 2 2 ) icj: ox 

If 8g*y* a, it SOT* »o» < 



MM 2: ixom&n* 



AT * - X HJ T 
AU * - X h7'J7 
BB /U/* — K X 
BE — 
BF ~ffr*+*7 r V 
BGr^^r y r 

BJ ^> 

BR V 7 iS 

cf 4>*rv »j *&*as 

CH X 4 X 
CM /? / /l — > 

DKf 



ES X -f > 

FI 7 -f > 7 > K 

FR 77>X 

GA tf«K>- 
GB 

GR * »J x + 

HU '*>j5TV- 

!T -f * V - 

JP B* 

KP ffi^SiiiAg^fti 

KR xiEl 

LK x ■/ 7 > fi 

lu 

mc -e-f 3 



MG v r ?sr x * ;u 
ML v ij 

MR -t — 'J ? — r 

MWvt'W 
NL t7>f 
NO / ^ * — 

PL tf-v > K 
ro /w-^^-r 

SD X — r > 

SE X«Vx-f> 

SN -b*/rA- 

SU v b' i h M# 

TD f r-K 

TG h-rr 

us *g 



PCT/JP89/00844 



1 

$M $fll 5 

aaE©5fe*»»*^tttt % ajra* *ft w ^ 

< a&x * - * ic 5 d t * m-a&ffi&jmm t * oiw&miz . * r=.m 
*»w r- \zmm$ x \z&&% * t u rug* - t> (c^nsw-c-fe-s # 

-*<fc*.«b*l5fcftl 0 0 0 0 C«:jaiSttE»ffl(Z>*3KAS»s-i:ttHllT-* 
Cfifticfcjt&ft, jSegJ?E?-100 0 0 C*jS^.<5jS5^Jt3i>*;i/fc:~*35Kft*< 



WO 91/02886 



PCT/JP89/00844 



2 

&7kZM% 3 -art X <7>±^ffc# tt50t% aEftfkOHttfCTK&ttffl-r * - 

15 ^ma^^ai^ KJjxjyvyutii (jl&wm) m mmw<tmmtezx'$im 
&fflu&»tntfa^»v^ B^c***t**»£fiP%ratt**T*8H» wtx 

2 0 <T)%7,X*% U , I*38H!£# 5 4 &ft«*2IS^ffi0llW#*S < & 

mitbx, m&o)BX''&e>ti%*><D&z<D£tuz, tfyjx-fi-iEbmmmmT&mx' 
2 5 (D^m^^-^ym%o)^^x(D^mx'^^nxmmmcmhih^ a 

^^TK^^^mxmm^tmm^x^fm^xTKm^m^b, ®m$x 



PCI7JP89/00844 



& jfe«UF «fc if® g i &m % **>*rf 'Jffl-r s ^ y >; * *x*;x # * & £ 

1 : LNGf?I 2 : LNG#E^-/ 3 : LNGf« 



9 : &mn 

1 2 : immjxh 

1 5 : 2ftE*S« 

1 8 : 

2 1 : » - TK^ms 
2 4 : ®JtK^J@itK^>^ 



4 : 

7 : »3ff #EtK>-/ 8 

1 0 : teK^Kifsy-J 1 1 

1 3 : «E2-L*> 1 4 

i 6 : %mm 1 7 

1 9 : 2 0 

2 2 : MQtfyy' 2 3 



&E2-£> 



WO 91/02886 



PCT/JP89/ 00844 



4 

2 5 : WLimm 2 6 : ftttJW£«#y , 7 2 7 : ©M&iP^ 

2 8 : EfltS^ftS 

iBttttLNGfcttfl§UJ*flM!>**l 0)LNGB?»#fc2<7)LNG2K>^(C«fcy#J 

5 2 0MJ££T-#E£ft, 6 (7)»*Ka«* , eftfM*nfc« 30) LNG 

10 ^«gH^aij£T-'ff^>^^UitT-9 9. 6%0*(«WR*fie^. SBKttLN 
GlKgSfc»J«4Kg o ( ^T*^S£W0ttWtt«8»L NGlKgS 

tfy?T*ffi5 2 0mE£T-#E3^ *<Z)?ft5»*6©Sft3Ri!Bfi»ll^*«IfflSnfc« 
8 (DWtm^ «6*T? 1 5 <Z)S5ffitt«*«baS'?>*ir*fcEBt8S*tC«J: U ^SftStU 4 

L N G t^tt 4 <Z)«5&§£T-j1<2! Cig£ Ujfitik U tl)IIfi« U * E##fff 

«-rSo ^obr* ^sOTtici^amiMo. oi4K g t^ 

So 

2 0 *8«^T-PSt3f **i*7Ktt 9 »b 1 0tf)&7K#E#WT:jft5 2 0^E 

&mbizm&jix&mmnftmo)ito5 o ome »ii7o o ct?**. 

2 5 13<7)SE*-£> i^n 4aX£E^-tr>{c^no. imE<7)*££T-J^ 

*IBI«-ewaiftttff&o-C^«l^ 1 4<7)<££E3'-tr>(7)«»S1¥«K:ttl 7(0* 

ssstfisiotfcu v intctti 8 (7)^-k»**^«ir» 1 9<Dm-7Km$m 

So 

1 8 ©^-KK**xRjRSfc 2 o comr.fmn7MMM\tmzmm± h u ^ a- 

6 1 9 0®-7K^««8gfc 2 1 <7)^-7K^^itllSttjS*=fe^ai*iiUT^MU 

3 5 fc^aES^SIfflgiiUT^S. 

S#CJ|ofe^a)**7ttx liij^O. 014Kg 02 

Kg ^k»*"^»o. 0 3 3K g mftiKm%mo. 0 2Kgt-, iro^i 



PCT/JP89/00844 



5 



WO 91/02886 



PCI7JP89/ 00844 



S 

m * <n m m 
£ # x % -~»o> * - m y < z. t zmm t -t * *#«r#»£#8:. 

^ifC- J.o * R HX (Z) ** x ffi C * <z> Hfffca&Jls £ E#$|ft*";* & K£ 



WO 91/02886 



PCT/JP89/00844 




INTERNATIONAL SEARCH REPORT 

International Application No PCT/ JP89 / 00 8 44 



L CLASSIFIC ATION OF SUBJECT MATTER (if several classification symbols apply, indicate all) < 
According to International Patent Classification (IPC) or to both National Classification and IPC 



Int. CI 



F01K21/04 



(I. FIELDS SEARCHED 



Minimum Documentation Searched 7 



Classification System 



Classification Symbols 



IPC ' F01K21/04, 25/00, 25/06 



Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included in the Fields Searched » 



Jitsuyo Shinan Koho 
Kokai Jitsuyo Shinan Koho 



1926 - 1988 
1971 - 1988 



III. DOCUMENTS CON SIDERED TO BE RELEVANT > 

Category • \ 



Citation of Document, » with indication, where appropriate, of the relevant passages « 



Relevant to Claim No. 13 



JP, A, 49-605 (Nissan Motor Co. r Ltd.) 

7 January 1974 (07. 01. 74) 

Page 2, upper left column, line 4 to 

upper right column, line 7, 

upper right column, line 20 to 

lower right column, line 5 f Fig. 1 

(Family : none) 



Takeo) 
73) 



JP, A, 48-77239 (Shibata 
17 October 1973 (17. 10. 
Page 2, upper left column, line 12 to 
lower right column, line 14, Fig. 1 
(Family : none) 



JP, Bl, 44-5638 (Arthur Morton Skyears) 
10 March 1969 (10. 03. 69) 
Page 2, right column, line 6 to 
page 3, left column, line 20 
Fig. 1 (Family : none) 



* Special categories of cited documents: 10 
"A" document defining the general state of the art which is not 



If 2 



1, 2 



lr 2 



"E" 



"L" 



considered to be of particular relevance 

earlier document but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or 
other means 

"P" document published prior to Ihe international filing date but 
later than the priority date claimed 



"T" 



"Y" 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance: the claimed invention cannot 
be considered novel or cannot be considered to involve an 
inventive step 

document of particular relevance: the claimed invention cannot 
be considered to involve an inventive step when the document 
is combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



IV. CERTIFICATION 



Date of the Actual Completion of the International Search 



October 23, 1989 (23. 10. 89) 



Date of Mailing of this International Search Report 

November 6, 1989 (06. 11. 89) 



InternaUonal Searching Authority 

Japanese Patent Office 



Signature of Authorized Officer 



Form PCT/ISA/210 (second sheet) (January ' ] 985) 



International Application No. PCT/JP89/00844 



FURTHER INFORMATION CONTINUED FROM THE SECOND SHEET 



US, A, 3,736,745 (The United States of 
America) 

5 June 1973 (05. 06, 73) 

Column 2, line 5 9 to column 4, line 47, 
column 4, line 53 to column 5, line 8, 
Figs. 1, 2 (Family : none) 



1/ 2 



V.D OBSERVATIONS WHERE CERTAIN CLAIMS WERE FOUND UNSEARCHABLE 1 



This international search report has not been established in respect of certain claims under Article 1712) lal for the following reasons: 
Claim numbers . because they relate to subject matter not required to be searched by this Authority, namely: 



2.Q Claim numbers ... because they relate to parts of the international application that do not comply with the prescribed 

requirements to such an extent that no meaningful international search can be carried out, specifically: 



3 Q c,aim numbers because they are dependent claims and are not drafted in accordance with the second and third 

sentences of PCT Rule 6.4(a). 



Vi.Q OBSERVATIONS WHERE UNfTY OF INVENTION IS LACKING 



This International Searching Authority found multiple inventions in this international application as follows: 



As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims of the international application. 

2.Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers only 
those claims of the international application for which fees were paid, specifically claims: 

3 0 No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted to 
the invention first mentioned in the claims; it is covered by claim numbers: 



4.Q As ail searchable claims could be searched without effort justifying an additional fee, the International Searching Authority did not 
invite payment of any additional fee. 

Remark on Protest 

I | The additional search fees were accompanied by applicant's protest. 
Q No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 {supplemental sheet (2)} {January 1985) 



@SS*!S53^PCT/JP 89/ 00844 



asss^^sa arc) 



Int. CZ 4 

F0 1 K2 1/0 4 



* g •» te * 'h IS § ft 



£ « * S 



# M IE * 



IPC 



F01K2 1/0 4, 2 5/0 0. 2 5/0 6 



1926-1 988^ 
1971-1988^ 



in. Mg-fsaagtcM-j-sxtt 



Ml 



jp, a. 4 9-6 o 5 c Bmsmmm^&tt > 

7. l£. 1 9 7 4 ( 0 7. 0 1. 7 4 ) 

$2 5. fe-fc*^4fT-*±#^7fi : > ^±«^20ff 
-*T<»^5fT, $1S(7 7 5 y-«:t) 

J P. A. 4 8-7 7 2 3 9 C g?ffl£2c ) 
17. 10^. 1 9 7 3 fl7. 10. 7 3) 
*2I, £_k«Bf!£ 1 2fr-^T*m 1 4 ft, gg 1 0 

f7ri y - ft u ) 

J P. Bl, 4 4-5 6 3 8 f7-t-«*-|«y.x*/f 
T-X) 

1 0. 3^. 1 9 6 9 ( 1 0. 0 3. 6 9 ) 
i2I. ^ 6 fr-SI 3 H, tH20?T, 

Fi g. l C 7 t « y -ft L ) 



1. 2 



1. 2 



t 2 



TTJ S«tijraBXttS5fcB©&fc&«*fr;fc£fc-cS,-ctlj 

©fc»tc3iffl-t* *>© 
TX) « K§3«© ot, aK3t«©*-C»flJ!©«f 

fcftXIliBi&teatfc^ t>© 
ryj »R:iHit©**xK-c* 9 -c. i^srKtte© t^±© 

^tt* ; ncv<t^iG,n?.4 > © 



rv. is 



2 3. 10. 8 9 

fflJSiSSEBKK 

B?l#S/f (ISA/JP) 



grss!£?8£-©&i8a 



06.11.89 



ssa©i6<E.aa 



3G 



7 5 1 S 



» * ^ * 



£stPCT/ISA/210C5? 2 ■<--:■>:> (198i^i0£ ) 



aRaj«*^PCT/Jir 89/00844 



%2~ 






( iff <r>t* * } 




Y 


«j »♦ «.» o. < o o, / i o v me united otstes of 


1. 2 




Aroe r i ca ) 






5. 6/!. 1 9 7 3 ( 0 5. 0 6. 7 3 ) 






mzm t £5 9 If-* 4*. £ 4 7fr. ft 4«. « 5 3ff 






-*5«, *8ff, FIG. 1, FIG. 2 










v-D 












I'D 




2-U 






i-t'HBajBwa^uas t 




3. □ »*<"*SBI .11. Ce««*<?)|EHTA»)*'OPCTaii|6.4(a)IB2-fi:<!0«^Cfie-,Tg^5 








VI. □ 


*B*>#— £0>*ft*B«:L |<?)fjl 





1-D jaJnLTW+i-^J^BftjS'iSSLfcBMrttlftftStift^-C, raBBB£«&fi. SSitiB?) 
-f^TaBaCTttfrBftaBflcoitTfftftL/.:. 

^ B^OBB 

itflD^ft#J|iB«0 $ £ t c M 1 4 S « 



»^CPCT/rSA/210(s95E^- v(2i] (1985^ 1 H ) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



^TFADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



JA LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





